Neoplasia in California marine fishes by Katkansky, Stanley C.
NEOPLASIA I N  CALIFORNIA MAXINE FISHES 
2 / Stan ley  C.  Katkansky- 
ABSTRACT 
E t i o l o g i e s  o t h e r  t han  p o l l u t i o n  have been suggested i n  regard  
t o  t h e  occurrence of dermal n e c r o s i s  i n  marine f i s h .  A s tudy  
of f i s h  c o l l e c t e d  from e s t u a r i n e  and ocean wa te r s  of 
C a l i f o r n i a  was made i n  1972 and 1973 t o  determine t h e  geo- 
g r a p h i c a l  e x t e n t  of f i s h  e x h i b i t i n g  n e o p l a s t i c - l i k e  growths. 
Samples of f i s h  were obtained from t h e  e s t u a r i n e  a r e a s  of 
San Franc isco  Bay and Humboldt Bay and ocean a r e a s  o f f  north-  
e r n ,  c e n t r a l ,  and southern  C a l i f o r n i a .  Monterey Bay was t h e  
only  a r e a  from which n e o p l a s t i c  abnorma l i t i e s  had n o t  been 
r epor t ed  p rev ious ly  o r  observed i n  samples taken  i n  t h i s  
s tudy.  
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INTRODUCTION 
The occurrence of f i s h  i n  t h e  marine environment w i t h  tumors and/ 
or f i n  r o t  i s  o f t e n  viewed a s  a n  i n d i c a t o r  of g r o s s l y  p o l l u t e d  condi- 
t i o n s .  Young (1964) l ists  a  number of abnorma l i t i e s  among f i s h  taken  
i n  p o l l u t e d  a r e a s .  F in  r o t  d i s e a s e  and o t h e r  dermal necroses  are 
descr ibed  by Mahoney, Midl ige and Deuel (1973) f o r  p o l l u t e d  a r e a s .  On 
t h e  o t h e r  hand n e o p l a s t i c - l i k e  growths have been noted from f i s h  taken  
i n  wa te r s  which could no t  be  considered t o  be p o l l u t e d ;  N i g r e l l i ,  
Ketchen, Ruggier i  (1965), McArn and Wellings (1971), and M i l l e r  and 
Wellings (1971). E t i o l o g i e s  o t h e r  t han  p o l l u t i o n  have been suggested 
by Wellings and Chuinard (1964) who noted v i r u s - l i k e  p a r t i c l e s  t o  be  
a s s o c i a t e d  wi th  epidermal  papi l lomas.  P o s s i b l e  r e l a t i o n s  between 
epidermal  papi l lomas and t h e  occurrence of p a r a s i t e s  (monogenetic 
t rematcdes)  have been noted by McArn and Wellings (1971) and Cooper 
and Keller (1969). Cooper and K e l l e r ,  however, do n o t  r u l e  o u t  t h e  
p o l l u t i o n  e t i o l o g y .  
F i s h  e x h i b i t i n g  n e o p l a s t i c - l i k e  growths have been observed f o r  
many yea r s .  Wellings (1969) n o t e s  such growths i n  t h e  l i t e r a t u r e  back 
t o  1793. There is ,  a t  b e s t ,  confusion surrounding t h i s  problem. The 
p o s s i b i l i t y  remains t h a t  a t  l e a s t  some of t h e s e  abnorma l i t i e s  a r e  t h e  
r e s u l t  of n a t u r a l l y  occu r r ing  d i s e a s e  e n t i t i e s  a s  w e l l  a s  t h a t  they  
a r e  t h e  r e s u l t  of man's e f f e c t  on t h e  ecosystem. I n  a n  a t t empt  t o  a t  
l e a s t  p a r t i a l l y  r e s o l v e  t h e  ques t ion  t h e  Marine Pathology Program of 
t h e  Marine Resources Region c o l l e c t e d  samples of f i s h  from e s t u a r i n e  
and c o a s t a l  a r e a s  of C a l i f o r n i a  dur ing  1972 and 1973 f o r  s tudy  t o  
determine t h e  geographica l  e x t e n t  of abnorma l i t i e s  among s t o c k s  of 
f i s h .  An unders tanding  of t h e  processes  which cause  abnorma l i t i e s ,  
and p o s s i b l y  m o r t a l i t i e s ,  i s  needed f o r  t h e  proper  management of 
important  s p e c i e s  a s  w e l l  as determining man's e f f e c t  upon t h e  marine 
environment. 
ESTUARINE AREAS 
San Franc isco  Bay 
The occurrence of tumorous Engl i sh  s o l e  has  been documented f o r  
San Franc isco  Bay. Cooper and Ke l l e r  (1969) examined over 15,000 f i s h  
between September 1965 and September 1966 from r e g u l a r  samples from 
v a r i o u s  p a r t s  of t h e  Bay. Twelve percent  of those  f i s h  examined were 
tumorous. They s t a t e  t h e  e a r l i e s t  record  of such a f f l i c t i o n s  was 
noted i n  1922. 
We obta ined  samples from f i s h  t rawled from nor the rn  San Franc isco  
Bay on t h r e e  occas ions  i n  1973. A t o t a l  o f  3,194 f i s h  r e p r e s e n t i n g  19  
s p e c i e s ,  i nc lud ing  755 Engl i sh  s o l e ,  was examined. No tumorous f i s h  
were observed. 
Humboldt Bay 
Tumorous Engl i sh  s o l e  from Humboldt Bay be l ieved  t o  be  i d e n t i c a l  
t o  t hose  documented from San Franc isco  Bay had been observed by 
C a l i f o r n i a  F i s h  and Game personnel .  A s  p a r t  of t h i s  s tudy ,  f i s h  sam- 
p l e s  were c o l l e c t e d  from Humboldt Bay i n  t h e  e a r l y  summer of 1972 and 
a t  approximately monthly i n t e r v a l s  between December 1972 and September 
1973. Co l l ec t ions  were made us ing  a small skiff-towed o t t e r  t r a w l  
w i t h  a 112-inch l i n e r  i n  t h e  cod-end. A t o t a l  o f  13,945 f i s h  repre-  
s e n t i n g  29 s p e c i e s  was c o l l e c t e d .  Engl i sh  s o l e ,  speckled sanddab and 
s h i n e r  perch  comprised over  93% of t h e  t o t a l  ca tch .  Of t h e  9,390 
English s o l e  examined, 1 1 7  (1.2%) were tumorous. The maximum number 
of tumors noted on any i n d i v i d u a l  was 3 whereas Cooper and K e l l e r  (1969) 
found i n d i v i d u a l s  wi th  a s  many a s  33 tumors i n  San Franc isco  Bay. 
COASTAL AREAS 
Eureka t o  Oregon Border 
Samples were taken i n  t h e  a r e a  between Eureka and t h e  Oregon Border 
from t h e  N. B. SCOFIELD i n  conjunct ion  wi th  r e s e a r c h  c r u i s e s  of o t h e r  
programs. A 41-foot o t t e r  t r a w l  n e t  w i t h  a 112-inch cod-end l i n e r  was 
used. From t h e  l a r g e  number of f i s h  caught r e p r e s e n t a t i v e  samples were 
taken f o r  examination. A t o t a l  of 1,620 f i s h  r e p r e s e n t i n g  13  s p e c i e s  
was sampled from 12 d rags  made between J u l y  31, 1972 and August 5 ,  1972. 
Slender  and r e x  s o l e  were t h e  most p reva len t  s p e c i e s  comprising over 80% 
of t h e  t o t a l  f i s h  sampled. Neoplas t ic - l ike  l e s i o n s  were noted only 
among t h e  r e x  s o l e  w i t h  1 out  of 434 (0.2%) being a f f l i c t e d .  The 
tumorous f i s h  was taken i n  71  m (39 fathoms) approximately 11 km 
(7 m i l e s )  south  of t h e  mouth of t h e  Klamath River.  
A t o t a l  of 4,601 f i s h  r e p r e s e n t i n g  34 spec i e s  was sampled between 
October 17,  1972 and November 1, 1972 from 1 3  drags .  F l a t f i s h  of t h e  
f a m i l i e s  Bothidae and P leu ronec t idae  comprised over  77% of t h e  ca tch .  
Neoplas t ic - l ike  l e s i o n s  were noted only  among t h e  r e x  s o l e  w i th  25 of 
1,088 (2.3%) showing t h e  a f f l i c t i o n .  The tumorous f i s h  were taken i n  
va r ious  l o c a t i o n s  from o f f  Stone Lagoon t o  Pe l i can  Bay a t  depths  ranging 
from 30 t o  50 fathoms. 
Two samples were taken about  3 km (two mi l e s )  w e s t  o f  t h e  Humboldt Bay 
en t r ance  i n  18 and 20 m (20 and 22 fm) on J u l y  25, 1973. A t o t a l  of 714 
f i s h  r e p r e s e n t i n g  11 s p e c i e s  were taken  w i t h  w h i t e b a i t  smel t  predominating. 
Three of t h e  142 (2.1%) r e x  s o l e  i n  t h e  ca t ch  had n e o p l a s t i c  l e s i o n s .  
The r e x  s o l e  w i th  t h e  l e s i o n s  mentioned above were sma l l e r  than  
commercial s i z e ,  ranging  from 110 mm TL t o  265 mm TL. We have occasion-  
a l l y  rece ived  commercial s i z e d  f i s h  from t h e  i n d u s t r y  (Dover s o l e ,  p e t r a l e  
s o l e ,  l ingcod,  Engl i sh  s o l e ,  s a b l e f i s h ,  r o c k f i s h  and coho salmon) w i t h  
va r ious  types  of n e o p l a s t i c - l i k e  growths. We have no q u a n t i t a t i v e  d a t a  
concerning t h e i r  occurrence.  
Gulf of F a r a l l o n e s  
Trawl samples were taken from t h e  a r e a  of t h e  proposed San Franc isco  
sewer o u t f a l l  t o  determine t h e  occurrence of abnormal f i s h  p r i o r  t o  t h e  
time such a system would become o p e r a t i o n a l .  Such d a t a  a r e  extremely 
va luab le  i n  determining p o s s i b l e  e f f e c t s  of e f f l u e n t s  on t h e  marine b i o t a .  
A 41-foot t r awl  w i t h  a 112-inch l i n e r  i n  t h e  cod-end was used t o  make t h e  
c o l l e c t i o n s .  Three s e p a r a t e  c o l l e c t i o n s  made up of e leven  hau l s  were 
made dur ing  September 1972, J u l y  1973, and September 1973. A t o t a l  of 
7,849 f i s h  r e p r e s e n t i n g  29 s p e c i e s  were sampled and examined f o r  abnormali- 
t i e s .  The predominate s p e c i e s  was t h e  P a c i f i c  h e r r i n g  which comprised 
44% of t h e  samples. Of t h e  1,207 Eng l i sh  s o l e  examined, seven (0.6%) 
were noted t o  have n e o p l a s t i c  l e s i o n s .  The a f f l i c t e d  f i s h  were sub- 
commercial s i z e  ranging  from 117 mm TL t o  176 mm TL. Occasional  spec i -  
mens (king salmon, Dover s o l e ,  and p e t r a l e  s o l e )  w i t h  v a r i o u s  neop la s t i c -  
type  l e s i o n s  have been suppl ied  t o  u s  from va r ious  sou rces ;  no q u a n t i t a -  
t i v e  d a t a  is a v a i l a b l e  concerning t h e  occurrence of such l e s i o n s  i n  t hose  
spec i e s .  
Seven t r a w l  samples were made near  t h e  Fa ra l lones ,  Bodega Bay, 
Drakes Bay, and o f f  t he  mouth of t h e  Russian River  i n  September of 
1972 and 1973. Samples from t h e s e  seven drags  y l e lded  2,135 indiv id-  
u a l s  r e p r e s e n t i n g  38 spec i e s .  Neoplas t ic  l e s i o n s  were noted on two 
of 17  r e x  s o l e  taken  o f f  t h e  mouth of t h e  Russian River  a t  a  depth  of 
32 fathoms. 
Monterey Bay 
Three c o l l e c t i o n s  were made i n  Monterey Bay du r ing  t h e  s p r i n g  and 
summer of 1973. A t o t a l  of 708 f i s h  r e p r e s e n t i n g  27 s p e c i e s  was 
examined and no n e o p l a s t i c - l i k e  l e s i o n s  were noted.  However, l a r g e r  
c o l l e c t i o n s  a r e  r equ i r ed  e s p e c i a l l y  i n  a r e a s  of proposed sewage out- 
f a l l s .  This  a r e a  i s  t h e  only one i n  which f i s h  w i t h  n e o p l a s t i c  abnor- 
m a l i t i e s  have n o t  been observed from samples c o l l e c t e d  dur ing  t h i s  
survey.  
Santa Monica Bay 
The occurrence of tumorous f i s h  and those  wi th  f i n  r o t  has  been 
documented i n  t h e  Santa Monica Bay r e g i o n  by Young (1964), Barada (1972) 
and from r e p o r t s  of t h e  Southern C a l i f o r n i a  Coas ta l  Water Research 
P r o j e c t .  
For our  s tudy  t h r e e  samples were taken  from Santa Monica Bay. The 
f i r s t  was taken October 13, 1972 from two drags ,  near  t h e  Los Angeles 
County sewer o u t f a l l s  a t  White Po in t  and t h e  Los Angeles C i t y  Hyperion 
o u t f a l l .  A t o t a l  of 768 f i s h  r e p r e s e n t i n g  19 s p e c i e s  was c o l l e c t e d  and 
no n e o p l a s t i c  l e s i o n s  were noted.  The second sample taken  A p r i l  3, 1973 
a t  t h e  same l o c a t i o n s  y ie lded  374 i n d i v i d u a l s  r ep re sen t ing  23 s p e c i e s .  
Two of 48 Dover s o l e  c o l l e c t e d  a t  White Po in t  exh ib i t ed  extreme c a s e s  
of f i n  r o t  of t h e  d o r s a l  and a n a l  f i n s .  Two whi te  c roake r s  of 59 co l -  
l e c t e d  a t  t h e  Hyperion o u t f a l l  had n e o p l a s t i c  l e s i o n s  around t h e  mouth. 
The t h i r d  sample taken  September 5, 1973 was c o l l e c t e d  a t  t h e  Hyperion 
o u t f a l l  and c o n s i s t e d  of 216 f i s h  r e p r e s e n t i n g  14 spec i e s .  One Dover 
s o l e  of 47 taken  was tumorous. 
DISCUSSION 
The f i n d i n g s  of t h i s  pre l iminary  s tudy  of t h e  occurrence of tumors 
i n  f i s h  i n  e s t u a r i n e  and ocean wa te r s  of C a l i f o r n i a  i n d i c a t e ,  a s  do 
r e p o r t s  i n  t h e  l i t e r a t u r e ,  t h a t  t h e  abnorma l i t i e s  a r e  n o t  e n t i r e l y  
l i m i t e d  t o  f i s h  i n  h igh ly  po l lu t ed  waters .  Tumorous r e x  s o l e  were 
found i n  ocean wa te r s  o f f  t h e  Russian and Klamath R ive r s  and n e o p l a s t i c  
l e s i o n s  were noted on Engl i sh  s o l e  and r ex  s o l e  i n  t h e  San Franc isco  
a rea .  Low inc idence  of such l e s i o n s  were noted on wh i t e  c roaker  and 
Dover s o l e  of t h e  Santa Monica a r e a .  A more i n t e n s i v e  survey of 
C a l i f o r n i a  may show s p e c i f i c  a r e a s  wi thout  tumorous f i s h e s  b u t  abnor- 
m a l i t i e s  i n  1972-1973 ranged over  t h e  l a t i t u d e s  from Los Angeles t o  
near  Crescent  C i ty .  Much more s tudy  i s  needed t o  i nc lude  examination 
of samples from many a r e a s  n o t  y e t  considered.  I n  a d d i t i o n  a t t e n t i o n  
should b e  d i r e c t e d  t o  inc idence  of tumors among age c l a s s e s  of f i s h e s ,  
and p o s s i b l e  c a u s a t i v e  b i o l o g i c a l  a s  w e l l  as environmental f a c t o r s .  
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